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S. mm*, la, lbtilimSS. 2«JD.^S V 3{i 

A\tSiWK. 5«:S£*$fliJPS§-C&&. 
[0028] ^fglafcJi (Et 2 N) 4 Hf#AiT.£> 

t UlS*>'2 0ml /m i ncOfJ^XIR^aitut. 
[ 0 0 2 9 ] 2g& 1 b iZlt ( E t 2 N ) 3 S i H^Ait 

LTM«**2 Oml/mi nC0&feX'V:Z&$.1X 

[00 30] $vffc$it*: ( E t 2 N) 4 Hf (Et 

2 n) 3 s i im^vvrtfAtrnzmmimxttmR 
fcF3izmxzti&. zcoft. mmio. 1— it 

0 r rlZtimZtlXl^tt. X. S«4Ji5 0 OXtCflnM 

[ o o 3 1 ] x. ±I5^ab$c Km#*t lx. mm 

X'l°MZ^Ltzmmi 10ml/mi n CDgfeX-fiL L 
[0032] ±M<r>£ o lz LX S i ««4^®(cJK*^ 

[0033] i^UTEM mmim.^mmm) izx 

XX'hhZtlfmZX'Ztz. &mt>&feLX^t:. x. 
VP*! [lliTr^-VC J: ->T fcT*;^ r^.TS>.g>^ i: 
^TOT'^Jt. (02#HS)X. XPS (XiS5tm^7i- 
3feS) (Cto-CM^tOHf , Si, O, N, CiOiUgSr 

ftttLtz. ztiizztiif. ctmrnzti-?. miwf 

(23. 3%) tSi (10%) tO(64%) tN 
(2. 7%) bfrt>%&i><?)X'$>'?t.Z. 

[0034] »c ft- i r ( y-v^mmm*\-fr 

ftftVi) TH^fcffl, K^(CS i -N£7>&-£coaqGrt-.g> 

^TSfgT'^^. ffi. ZVpfete. Hf 5:2 3. 3%i:L 
fc^twfcv^Xs 2. 5%X'&~>tz. 

1 0 0 3 5 ] X, 1 bOiSjgSr 5 0—1 0 0X<0® 
HT^t;$-^, ( E t 2 N ) 3 Si HfO^M^JE^co 

Sji 1 ?. jw+cos iiis^aw-c^sciii^fio^. 
ft. mAiztnzti&m*). si m^mi-t. k*con 
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i o o 3 6 ] mcoBifr^m^Ltc<ox\ %<7)m& 
m&tffctLi-z. <£lt, s im&tf&Ti-zt. mm 

X'^-ryyyit. H f gKfcgtlcS i <DX-£muLtzi§r& 

cotcoT-fco. mmx-m-fyyittftty (msstfu 

f , Si. N. O) OKcOtfOT'feS. *LT. M^i 

Jn«t *) t> s i . Nto^jpo^r**, <k osv^m^to 

[0037] ±f£ffl^-C'ip:$ 5 n m<7)K<OC a p 

ac i t anc e-Vo 1 t a g e!|t14£t!'<.*:5!L & 
lift h ^ 9 \,z-\-Mztiim*l&& V-? IfttSr fto 

[0038] 

[|?Sfi0y2~6] HSfeCTl^fcV^. ( E t 2 N ) 4 H 
f COft^Ot: ( i -0-C 3 H 7 ) 4 H f , (t-O- 
C 4 H 9 ) 4 Hf, (DPM) 4 Hf , (Me 2 N) 4 
Hf , (Et (Me ) N) 4 H f fc/BWCISUIHcfi 1 -? 

[0039] 1 i: mm%mmL>ti 

[004 0] 

[*M«7~i 2] mmmnza^x. (Et 2 N) 4 

Hf OftbOK ( i -O-C3 H 7 ) 4 Zr. (t-O 
-C 4 H,) 4 Zr, (DPM) 4 Zr, ( M e 2 N ) 
4Z1-, (Et 2 N) 4 Zr, (Et (Me) N) 4 Z 

rzmi^xmuizftitz. 

[0041] -eoss*. x^e* 1 1 mmzmmtpti 

tz. ffiU. JRffllSteZr, Si, N, OX'bZ. 
[004 2] 

[HJfcfffll 3~1 9] mmMiizts^x. ( E 1 2 N ) 

4 Hf CDKh*)lZ (DPM) 3 Ln, Ln [N (SiM 
e 3 ) 2 ] 3 . [C 5 H 5 ] 3 Ln, [(CH 3 )C 5 
H 4 ] 3 Ln, [ (C 2 H 5 ) C 5 H 4 ] 3 Ln, 
[ ( i -C 3 H 7 ) C 5 H 4 ] 3 Ln, [(n-C 4 H 
9 ) C 5 H 4 ] 3 Ln2rfflV^TP]«tCff^>^. 

[00433 zcr>&&. mmm 1 1 mmzmw® hti 

tz. ML. BtiffljfcteLn. S i . N. OX'hZ. 

[00443ft, Lni:LT<iLa, Pr, Nd, S 
m, Tb, Er, Yb^lV^nfc. 

[004 5] 

imt&M2o— 24] mmmiiz&^x. ( e 1 2 n > 

3 S i HcDftbOK (Et 2 N) 4 S i , (Et 2 N ) 
2 SiH 2 , (Me 2 N) 4 Si, (Me 2 N) 3 Si 

H. (Me 2 N) 2 S i H 2 zm^xmrnizft^tz. 

[0046] mm 1 1 mm%mtfmt>ti 

tz. 

[0047] 



[^S60«2 5~2 8] HiSffSltciSVvr. =fgf?KJg<7>ft 

[0048] %<n&§k. HMfll 1 i: POtt&MjWt'oft 
[0049] 

[^Ji092 9-3 1 ] mmmnza^x. it^<^-m 

±®t LXCDliim<r)ithr)lzyyX~?^ ft. Is— IT— SB 
S*£fflWC|I]«{;:*Tr>rt:. 

[0050] *<0SS3I, 1 t [Sia^*^4>*t 

A:. 

[005 1 3 

imm3 2 3 06«i^M^a ( c vd > comB&a-c*) 

h, I»I04>, la. 1 bJiTOgfS, 2*iM*», 3ti 
tffilKJStf 3 , 4ii:Si*&, 5. 6«g[fiS!lffllSs 7li 

[0052]iSlaCIJ(Et 2 N) 4 Hfi: (Et 
2 N) 3 S i Httfm*>l>-?^Atlt>tlXt3'). 3£S#J 
t$f§6£3ILT5?tft§l7£iM^;fl*:. ft, §vft#!7-e«: 

1 5 0-ClclS^$ixTV^-C. •rfu^osutsixi.. 

[00533 XAtZtllzEgffiti* * >J TtfX 

zt&xftmRm&3t,zm\zixh. ft, -rout, s«4 

Ji 5 0 OXHzHm^tLX^h . 
[ 0 0 5 4 3 X. ±IE»AB#C KfcHXk LT, 
f 1 LTtBSKS: 20ml/mi n ^S^T-cK L 

[00553 ±fStf> «fc 0 1 LT S i S«4 3HSC:jRtf& 

[00 56 3 iO^S-TEMtC-CIR^L^:. <e<0*SJR, 
ttA8B#ffiS ISSilT, T«iU7 r XX'hh c\ t t>mUX' 
#Wfc£JgLTVvfc. X, ^rtSEifiV'?:?— Vt 
iott T^lVy rXX'fo&Z t ifsmX'Z fz. 

[0057 3 X. XPSKioTM+cOHf . S i . 

o, n. ccommz-fttfLtz. ztuzxtiif. cimw 

Ztl-f. lUHf (24. 6%) tSi (8. 8%) t 
O (64. 5%) fcN (2. 1%) t*^:5r.|>t^T-J) 

[00583 HtC FT— I RX'm<fzm. S&WZS i 
- Nc7)j±-^<7)#^-rS Zktm^fz. S i - 

u?77*>hcr)tttfm%x'*tz. z\<r>mtt\±. 

HfSr24. 6%t L?fc WC. 1. 9%X'h^ 
tz. 

[00593 

tSQtM3 3 3 @6c0^a^fflV\ Pr [N (SiMe 
3 ) 2 3 3**0. lmo 1/1 k%&£dlZTti><,zm 
»Ufc»$8£lRB£8S 1 alcAix, X. (Et 2 N) 3 
SiH*i0. lmo 1/1 t^rSJ:5tT^^{c?§ML 
tz®m*I%®®2s 1 b KAil, ffifi$iJffll§s6 £mtX% 

{mitzm-yti. ft. m^S7x-{ii 8 0"ctcis^$n 
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[0060] SmtZtlfcBmitt* U T/f XtmZBLs 
125 0 0X;£jD?S$ix-C^6. 

c o o 6 1 ] x. ±iimx&ftz. K&tfxb lt. mm 

X' 1 %(C#S?LJti§»Sr 20ml/mi n(7)gfeX'fiil. 
[0062] ±li<OX o iz LX S i m%.4$kmzmrfB 
[0 0 6 3] ZCDfgtZTEWUZxmmLt:. -e^ssm. 

i&ihmimmz tvr, tw7t xx-h hzt tmux 

£~>xi> r^ivy rxx-hhzt tmux% iz. 

[00641X. XPSt,Z&^>xm<P<OP r , Si, 

O. N, CcoWmZftVrLtz. ZixlzZtiif. Cimffl 

ZiVf. JStiPr (4 2. 9%) fcSi (7. 1%) t 
O (4 2. 9%) i:N (7. 1%) fc*^^^ t^T'^ 

[0065] 3S.IZ. FT- I RTDf^JfL ffit+KS i 
-N^^Mt6Ittflo7L\ -T^*,. S i - 

N7 7 7*yhC0&{£i)mi2X'Ztz. ft, ZCDPfeli, 



Pr£42. 9%t Lfcigr&lZ&^X . 6. 8%T'£>o 
[0066] 

[01 ] CVDgS<9flBS0 

[02] mmim?mmm??m&JiV : '& z m®m'-<f- 

i 0 3 ] mm<pco s i ingo^ 7 
[04 ] ^-fbM+oNit^o^^^ 
[05] mm<r>im^<F>y7 7 

[06] CVD^gO$B§0 
[^<0|^HJ] 



1 a, 1 b 

2 
3 
4 
5 



Sill 



[01] 



[03] 



JE>52J* 



1* 




5 



; 





0.5 




0.4 






to 




+ 


0.3 






X 






0.2 








0.1 




0.0 




50 60 70 80 90 100 

SiH(N:lt2)3 bottle temperatue (*C) 

[05] 



2.0 

X 

o 

c 

d, 1.9 
> 

w 

1.8 



1.7 




0.0 0.1 o.z 0.3 
Si / (Hf + Si) 
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[02] 




Tsub=500°C (SS^550°C) 
^'JT Hf. Si &20sccm 



[H4] 



[06] 




0.0 



0.1 0.2 0.3 
Si / (Hf + Si) 
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<72)»!J3# BTEB 5z B M 

\m m m i gwn±gfw>m±mm 154-217 

(72>SMli# *T #tt 

*fl«**HMi^eKfiffl£ffi4i8 me 



J££tBAi7 HT* t 2 -37- 6 
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